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PREFACE 

Th is  species p r o f i l e  i s  one of a s e r i e s  on coasta l  aquat ic  organisms, 
p r i n c i p a l l y  f i s h ,  o f  spo r t ,  commercial, o r  eco log i ca l  importance. The p r o f i l e s  
are designed t o  p rov ide  coasta l  managers, engineers, and b i o l o g i s t s  w i t h  a b r i e f  
comprehensive sketch o f  t h e  b i o l o g i c a l  c h a r a c t e r i s t i c s  and envi  ronmental 
requirements o f  t h e  species and t o  descr ibe how popu la t ions  o f  t he  species may be 
expected t o  r e a c t  t o  environmental changes caused by coasta l  development. Each 
p r o f i l e  has sec t ions  on taxonomy, 1 i f e  h i s t o r y ,  eco log i ca l  r o l e ,  environmental 
requirements, and economic importance, i f  app l icab le .  A t h r e e - r i n g  b inde r  i s  
used f o r  t h i s  se r ies  so t h a t  new p r o f i l e s  can be added as they  are  prepared. 
Th is  p r o j e c t  i s  j o i n t l y  planned and f inanced by the  U. S. Army Corps o f  Engineers 
and the  U.S. F i s h  and W i l d l i f e  Service. 

Suggestions o r  questions regard ing t h i s  r e p o r t  should be d i r e c t e d  t o  one of 
the f o l l  owing addresses. 

I n fo rma t ion  Transfer  S p e c i a l i s t  
Nat iona l  Wetlands Research Center 
U.S. F i sh  and W i l d l i f e  Serv ice  
NASA-Sl i d e l  1 Computer Complex 
1010 Gause Boulevard 
S l  i d e l l  , LA 70458 

U. S. Army Engineer Waterways Experiment S t a t i o n  
A t ten t i on :  WESER-C 
Post O f f i c e  Box 631 
Vicksburg, MS 39180 



CONVERSION TABLE 

M e t r i c  t o  U.S . Customary 

Mu1 t i p l y  & To O b t a i n  

m i l  1  i m e t e r s  (mn)  
cen t imete rs  ( an) 
meters (m) 
k i  1  ometers ( km) 

2 
square meters (m ) 10.76 
square k i  1  m e t e r s  ( km2) 0.3861 
hec ta res  (ha)  2.471 

1  i t e r s  ( 1  ) 
c u b i c  ineters  (m3) 
c u b i c  meters 

m i l  1  igrams (mg ) 
grams ( g )  
k i l og rams ( k g )  
m e t r i c  tons ( t )  
m e t r i c  tons 
k i  1  ocal o r i  es ( kca l  ) 

inches 
inches 
f e e t  
m i l e s  

square f e e t  
square i n i l  es 
acres 

gal 1  ons 
c u b i c  f e e t  
acre- f e e t  

ounces 
ounces 
pounds 
pounds 
s h o r t  tons 
B r i t i s h  t h e m a l  u n i t s  

Ce ls ius  deyrees 1.8("C) + 32 Fahrenhei t degrees 

U.S. Customary t o  M e t r i c  

inches 25.40 
inches 2.54 
f e e t  ( f t )  0.3048 
fathoms 1.829 
m i l e s  ( m i )  1.609 
n a u t i c a l  m i l e s  ( m i )  1.852 

square f e e t  ( f t 2 )  
acres 2 
square m i l e s  (mi 

ga l  1  ons ( gal ) 
cub ic  f e e t  ( f t 3 )  
a c r e - f e e t  

ounces (02)  28.35 
pounds ( l b )  0.4536 
s h o r t  t o n s  ( t o n )  0.9072 
B r i t i s h  thermal u n i t s  ( B t u )  0.2520 

m i l  1 imete rs  
cen t imete rs  
ineters 
meters 
k i l o m e t e r s  
k i  1 ometers 

square meters 
hectares 
square k i l o m e t e r s  

1  i t e r s  
c u b i c  meters 
cub ic  meters 

grains 
k i  1  og rams 
m e t r i c  tons 
k i  1  ocal  o r i e s  

Fahrenhe i t  degrees 0.5556(OF - 32) Ce ls ius  degrees 
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. 

..... Carapace 

Figure  1. Dorsal view o f  an a d u l t  sp iny  l obs te r ,  Panu l i rus  argus. 

SPINY LOBSTER 

S c i e n t i f i c  name. . . .  Panu l i rus  argus 
( L a t r e i l l e )  

Preferred common name. .Spiny l obs te r ,  
c raw f i sh  (F igu re  1 )  

Other common names. .Crayf ish, F l o r i d a  
sp iny  l obs te r ,  Western At1 a n t i c  
sp iny  l obs te r ,  Caribbean sp iny  
l obs te r ,  rock l obs te r ,  "bug" 

Class. . . . . . . . . . . .  Crustacea 
Order. . . . . . . . . . . .  .Decapoda 
Fami ly  . . . . . . . . . .  Pal i n u r i d a e  

Geographic range: The sp iny  l o b s t e r  
i n h a b i t s  t h e  coasta l  waters and 
shal low Cont inenta l  She l f  waters 
from North Caro l i na  south t o  B r a z i l ,  
i n c l u d i n g  Bermuda and the  G u l f  o f  
Mexico (Wi l l iams 1965) (F igu re  2) .  
A few specimens have been c o l l e c t e d  

i n  t h e  G u l f  o f  Guinea, West A f r i c a  
(Marchal 1968). 

MORPHOLOGY/IDENTIFICATION AIDS 

General : The subcyl i n d r i c a l  
carapace i s  studded w i t h  forward-  
p r o j e c t i n g  spines, and prominent 
r o s t r a 1  horns extend over s t a l  ked 
eyes. Long, whip-1 i k e  antennae are 
tapered a n t e r i o r l y  and covered w i t h  
small  spines. The slender, e longate 
wa lk ing  l egs  (pereopods) bear setose 
dac ty l s .  The t a i l  i s  smooth except 
where notched along t h e  l a t e r a l  edges, 
and t h e  t ransverse  groove on each t a i l  
segment i s  i n t e r r u p t e d  a t  t h e  m id l i ne .  
The t a i l  f an  i s  composed o f  a  c e n t r a l  
t e l s o n  bordered by a  p a i r  o f  biramous 
uropods. 
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Figure 2. Distribution of the spiny lobster, Panulirus argus, on the south 
Florida coast. . . 



Color :  I n  young j u v e n i l e s  (7  t o  
20 mm carapace length ;  a l l  l eng ths  of 
l o b s t e r s  i n  t h i s  p r o f i l e  are carapace 
lengths  unless o therw ise  s ta ted ) ,  t h e  
antennae and pereopods are banded w i t h  
d i s t i n c t  wh i t e  s t r i p e s ;  a  broad wh i te  
s t r i p e  extends along t h e  dorsa l  
mid1 i n e  o f  t he  carapace and abdomen. 
The general body c o l o r s  are shades o f  
brown, black, and purp le .  Adu l t  c o l o r  
v a r i e s  from l i g h t  gray o r  t a n  w i t h  
green and brown shades t o  deeper brown 
w i t h  r e d  and b lack  shades. The second 
and s i x t h  t a i l  segments have l a r g e  
wh i te  o r  y e l l o w i s h  o c e l l i ;  small  
o c e l l  i are d o r s o l a t e r a l  on o the r  t a i l  
segments. The l egs  are s t r i p e d  l o n g i -  
t u d i n a l l y  w i t h  d u l l  blue, and t h e  
pleopods are b r i g h t  orange and b lack .  

Sexual dimorphism: Females are  
d i s t i n g u i s h e d  by t h e  smal l  che la  on 
t h e  d a c t y l s  o f  t h e  f i f t h  pereopods; 
t h e  a d u l t  male i s  cha rac te r i zed  b y  an 
e longate second p a i r  o f  l egs  bear ing  
extended, curved dac ty l s .  The endopo- 
d i t e  of female pleopods i s  w e l l  deve- 
loped, h o o k l i  ke, and h e a v i l y  setose. 
I n  males, t h e  r a i s e d  g e n i t a l  openings 
l i e  a t  t h e  base o f  t h e  f i f t h  p a i r  o f  
legs; i n  females t hey  l i e  a t  t h e  base 
o f  t h e  t h i r d  p a i r  o f  legs.  The female 
sternum i s  s t r i a t e d  and narrower a t  
i t s  p o s t e r i o r  margin than i n  t h e  male. 

Related species : The sympatr i c  
P. l aev icauda has no do rsa l  grooves - 
on t h e  t a i l  segments and bears smal l  
wh i t e  spots along t h e  l a t e r a l  margin 
o f  t h e  t a i l ;  P. g u t t a t u s  has a  
s i ng le ,  un in tF r rup ted  t ransverse  
groove on t h e  second through t h e  f i f t h  
t a i l  segments and has many wh i te  spots 
over t h e  body. 

REASON FOR INCLUSION I N  THE SERIES 

Panu l i r us  argus supports  major 
commercial f i s h e r i e s  i n  south F lo r i da ,  
t h e  Bahamas, Cuba, B r a z i l ,  and 
throughout  t h e  Caribbean. Spiny 
l o b s t e r s  are mid-  t o  h i g h - l e v e l  preda- 
t o r s  and probab ly  a re  impor tan t  i n  

s t r u c t u r i n g  marine ben th i c  com- 
mun i t i es .  Throughout t h e i r  l i v e s ,  
l o b s t e r s  l i v e  among d i v e r s e  h a b i t a t s  
and e x h i b i t  behav io ra l  and p h y s i o l o g i -  
c a l  c h a r a c t e r i s t i c s  t h a t  make them 
e x c e l l e n t  t e s t  organisms f o r  bas ic  
research.  

LIFE HISTORY 

The l i f e  h i s t o r y  o f  t h e  sp iny  
l o b s t e r  c o n s i s t s  o f  f i v e  major phases, 
having t h e  f o l l o w i n g  d i s t i n c t i v e  beha- 
v i o r s  and h a b i t a t  use: ( 1 )  oceanic 
p l a n k t o n i c  phyllosome 1  arvae, 
( 2 )  swimming p o s t l a r v a l  p u e r u l i  
( s i n g u l a r  = puerulus) ,  (3) e a r l y  
ben th i c  "banded" j uven i l es ,  (4) l a t e r  
j u v e n i l e s  (20-65 mm carapace length,  
CL), and (5) adu l t s .  A  broad range o f  
marine h a b i t a t s  a re  used du r i ng  t h e i r  
l i f e  c y c l e  (F igu re  3) .  

Spawning Hab i ts  

Most sp iny  l o b s t e r  i n  F l o r i d a  
waters reproduce du r i ng  1  a te  s p r i n g  
and e a r l y  sumner. Crawford and De 
Smidt (1922) repo r ted  peak spawning i n  
A p r i l  and May; Dawson and I d y l l  (1951) 
observed a  peak i n  A p r i l  (29% o f  f e -  
males sampled bore eggs); and Lyons e t  
a1. (1981) noted h igh  l e v e l s  i n  May 
(32.8%) and June (30.3%). Davis 
(1975) repo r ted  an A p r i l  peak (55%) 
f o r  an un f ished popu la t i on  o f  l a r g e  
l o b s t e r s  a t  Dry Tortugas. Year ly  
v a r i a t i o n s  i n  peak spawning t ime  
depend l a r g e l y  on water temperature. 
Crawford (1921) repo r ted  op t ima l  
spawning a t  24O C, whereas Lyons e t  
a l .  (1981) observed t h a t  spawning 
began a t  24O C i n  deep r e e f  areas (30 
m). I n  F l o r i d a ,  t he re  i s  no d i r e c t  
evidence t h a t  l o b s t e r s  spawn more than 
once a  year, b u t  some repeat  spawning 
by some i n d i v i d u a l s  i s  suspected i n  
Bermuda waters (Creaser 1950; 
S u t c l i f f e  1952). 

The sp iny  l o b s t e r  spawns i n  
o f fshore  waters a long t h e  deeper r e e f  
f r i n g e s  (Kanci ruk and Herrnk ind 1976; 
Warner e t  a l .  1977; Lyons e t  a l .  



F igu re  3. The s p a t i a l  aspects o f  t he  l i f e  c y c l e  o f  t he  sp iny  l o b s t e r  Panu l i rus  
argus. The p o s t l a r v a l  pueru l  i move inshore, s e t t l i n g  i n  s u b t i d a l  algae. 
Juven i les  du r ing  t h e  f i r s t  2  years of benth ic  l i f e  remain i n  lagoons and shal low 
seagrass beds and show both  nomadic and r e s i d e n t i a l  phases i n  apparent accord 
w i t h  food and she l te r .  The subadul ts  g radua l l y  emigrate f rom the  nursery  and 
d isperse  about t h e  ex tens ive  shal low (3-10 m depth)  banks c h a r a c t e r i s t i c  o f  t h e i r  
range. A f te r  breeding on t h e  reefs,  t he  females move t o  waters border ing  oceanic 
cu r ren ts  t o  re lease  la rvae.  Adu l ts  e x h i b i t  seasonal cyc les  o f  residency, noma- 
dism, rep roduc t i ve  migra t ion ,  and inshore-o f fshore  m ig ra t i on  (sometimes en 
masse). The p a t t e r n  o f  movement v a r i e s  cons iderab ly  over t h e  range o f  t h e  spe- 
c i  es ( f rom Her rnk i  nd 1980 r e p r i n t e d  w i t h  permission f rom Academic Press, New 
York). 

1981). Although a d u l t  males and fe -  
males sometimes i n h a b i t  bays, 1  agoons, 
es tuar ies ,  and shal low banks, none are  
known t o  spawn there.  Requirements o f  
o f f sho re  spawning are h igh  s h e l t e r  
qua1 i t y ,  s u i t a b l e  water cond i t i ons  
( s t a b l e  temperature and s a l i n i t y ,  low 
surge and t u r b i d i t y ) ,  and adequate 
l a r v a l  t r a n s p o r t  by  oceanic c u r r e n t s  
(Kanciruk and Herrnkind 1976). 

Mat ing f o l l o w s  a  b r i e f  cou r t sh ip  
i n v o l v i n g  s igna l s  by both  male and 
female. Dur ing copu la t ion ,  t h e  male 
holds t h e  female sternum t o  sternum 
aga ins t  him and extrudes a  sper-  
matophoric mass. The gray t a r r y  sper-  

matophore adheres t o  t he  female s t e r -  
num u n t i l  spawning. The sperm may 
remain v i a b l e  f o r  as long as one 
month. 

Spawning i s  descr ibed i n  d e t a i l  
by  Crawford and De Smidt (1922) and 
Su tc l  i f f e  (1952). The female abdomen 
i s  f l e x e d  i n  c u p l i k e  fash ion  beneath 
t h e  cephalothorax, and t h e  t e l s o n  and 
uropods are  spread. Eggs ( sphe r i ca l ,  
0.5 mm diameter)  are l i b e r a t e d  e x t e r -  
n a l l y  through t h e  gonopores l oca ted  a t  
t h e  base o f  t h e  t h i r d  p a i r  o f  wa lk ing  
1  egs. F e r t i l i z a t i o n  begins as a  
female scratches a t  t h e  spermatophore 
packet us ing  t h e  che la te  d a c t y l s  o f  



t h e  f i f t h  wa lk ing  legs .  The b r i g h t  
orange, y o l k - f i l l e d  eggs adhere t o  
h o o k l i k e  p leopodal  setae on t h e  under- 
s i d e  o f  t h e  abdomen. Fecund i ty  v a r i e s  
d i r e c t l y  w i t h  s i ze :  females 71 t o  75 
mm long  c a r r y  230,000 eggs; females 
longer  than  100 mm may c a r r y  over  
700,000 eggs ( Mota-Alves and Bezerra 
1968). Embryonic development l a s t s  
about 3  weeks (Crawford 1921). The 
eggs t u r n  brown a  few days b e f o r e  
ha tch ing .  The phyl losomes emerge f rom 
t h e  egg membrane and d i spe rse  i n t o  t h e  
water  column ass i s ted  by abdominal 
movements o f  t h e  female. 

The r e l a t i v e  (percentage)  c o n t r i -  
b u t i o n  o f  each s i z e  c l a s s  i n  t h e  popu- 
l a t i o n  t o  t h e  t o t a l  number o f  eggs 
layed can be es t imated  u s i n g  t h e  Index 
o f  Reproduct ive P o t e n t i  a1 ( IRP; 
Kanc i ruk  and Her rnk ind  19761, which 
s t a t e s :  

IRP = (A x  B  x  C)/D 

where A  = t o t a l  females w i t h i n  a  
g iven  s i z e .  c l a s s / t o t a l  
females i n  t h e  
popu 1  a t  i on 

B  = % o f  females bea r i ng  
eggs i n  t h a t  s i z e  c l a s s  

C = f e ~ u n d i ~ t y  o f  females i n  
t h a t  s i z e  c l a s s  

D  = a  cons tan t  ( t o t a l  eggs 
1  aid/100%) d e r i v e d  t o  
s e t  t h e  index  o f  a  par-  
t i c u l a r  s i z e  c l a s s  a t  
t h e  percentage c o n t r i  - 
b u t i o n  t o  t h e  t o t a l  egg 
p roduc t i on .  

App ly ing  t h e  IRP t o  t h e  l o b s t e r  popu- 
l a t i o n  o f  t h e  upper F l o r i d a  Keys, 
Lyons e t  a l .  (1981) es t imated  t h a t  
t h e  76-85 mm CL s i z e  c l a s s  c o n t r i b u t e d  
48% o f  t o t a l  egg produc t ion .  Females 
longer  than  85 mm made up o n l y  20% o f  
a1 1  females, b u t  c o n t r i b u t e d  about 41% 
o f  eggs. Smal ler  s i z e  c l asses  ( <  76 
mm CL) c o n s t i t u t e d  25% o f  a l l  females, 
b u t  c o n t r i b u t e d  o n l y  11% of t h e  eggs. 
Compared t o  t h e  index  values f o r  t h e  
un f  i shed p o p u l a t i o n  a t  Dry Tor tugas 
( d a t a  p rov ided  by Davis  19751, Lyons 

e t  a l .  (1981) es t imated  t h a t  egg p ro -  
d u c t i o n  i n  t h e  F l o r i d a  Keys was o n l y  
12% o f  t h a t  t o  be expected f rom an 
unf ished p o p u l a t i o n  o f  s i m i l a r  s ize .  

I n tense  f i s h i n g  may have caused a  
d e c l i n e  i n  t h e  minimum s i z e  o f  
spawning females i n  F l o r i d a  waters. 
The sma l l es t  egg-bearing females 
r e p o r t e d  by  Crawford and De Smidt i n  
1922 were 76 mm, b u t  i n  r e c e n t  surveys 
egg-bearing females were as smal l  as 
71 mm (Warner e t  a l .  1977) and 65 m 
(Lyons e t  a l .  1981). I n  c o n t r a s t ,  t h e  
sma l l es t  egg bearer  observed f rom an 
un f  i shed p o p u l a t i o n  a t  Dry Tortugas 
was 78 mm (Dav is  1975). Suggested 
causes f o r  t h i s  apparent d e c l i n e  i n  
s i z e  a re  gene t i c  s e l e c t i o n  (Warner e t  
a l .  1977), m o d i f i e d  sexual behavior  
when l a r g e  females a re  r a r e  (Lyons e t  
a l .  19811, and reduced growth caused 
by h i g h  i n j u r y  r a t e s  (Davis  and 
D o d r i l l  1980). The minimum l e g a l  s i z e  
( e s t a b l i s h e d  i n  1965) may n o t  ade- 
q u a t e l y  p r o t e c t  spawning stock i n  
F l o r i d a  (see a  r e l a t e d  d i scuss ion  i n  
t h e  s e c t i o n  on t h e  Commercial and 
Spor t  F i she ry ) .  

Larvae 

Eggs ha tch  as t ransparen t ,  
phyl losome ( l ea f -bod ied )  la rvae .  They 
a re  m o r p h o l o g i c a l l y  w e l l  equipped f o r  
p l a n k t o n i c  l i f e ,  bea r i ng  long, h i g h l y  
setose appendages ex tend ing  f rom a  
do rsoven t ra l  l y  f 1  attened, b i  lobed 
cephalothorax.  Phyllosomes swim i n  a  
h o r i z o n t a l  p o s i t i o n  by means o f  t h e  
exopodal a c t i o n  o f  t h e  biramous l egs  
(Provenzano 1968). They undergo a  
d i e 1  p a t t e r n  o f  v e r t i c a l  d i s t r i b u t i o n ,  
ascending t o  su r face  waters a t  n i g h t  
and descending d u r i n g  t h e  day (Sims 
and I n g l e  1967). D i s t r i b u t i o n  i s  
o the rw i se  r e g u l a t e d  by  ocean c u r r e n t s  
and o t h e r  f a c t o r s  t h a t  i n f l u e n c e  water 
c i r c u l a t i o n  p a t t e r n s  ( A u s t i n  1972). 

Phyllosomes develop th rough about 
11 stages, i n c r e a s i n g  i n  s i z e  from 
2  nun ( t o t a l  l e n g t h )  a t  ha tch ing  t o  
n e a r l y  34 m be fo re  metamorphosis 
(Lewis 1951). Du ra t i on  o f  t h e  p h y l l o -  



some stage i s  about 6  t o  12 months 
(Lewis 1951; Lyons e t  a l .  1981). 

The u n c e r t a i n t y  o f  the  d u r a t i o n  
o f  t h e  phyllosome stage renders the  
quest ion o f  l a r v a l  o r i g i n s  problema- 
t i c .  Major f a c t o r s  causing uncer- 
t a i n t y  are v a r i a t i o n s  i n  growth ra tes ,  
delays i n  metamorphosis, t h e  
widespread abundance o f  1  arvae, and 
t h e  i nhe ren t  comp lex i t i es  of oceanic 
c i r c u l a t i o n  throughout t he  western 
A t l a n t i c  reg ion  (Lewis 1951; Sims and 
I n g l e  1967; Aust in  1972; Richards and 
P o t t h o f f  1981). The l a r v a l  source f o r  
F l o r i d a  is.unknown, b u t  two d i f f e r e n t  
o r i g i n s  are proposed: (1 )  l a r v a e  of 
Caribbean spawning stocks (Lewis 1951; 
Sims and I n g l e  1967) are  t ranspor ted  
downcurrent t o  F l o r i d a ,  and (2) l a r v a e  
o f  l o c a l  s tocks a re  r e t a i n e d  by i d i o -  
s y n c r a t i c  c u r r e n t  p a t t e r n s  o f f  t h e  
coast  o f  F l o r i d a  (Menzies and Ker r igan 
1979). Ne i the r  proposal  i s  conclusive,  
and new research approaches a re  under 
study, p a r t i c u l a r l y  biochemical 
genet ics (Menzies 1981; see Lyons 1981 
f o r  a  thorough review). 

Post1 arvae and E a r l  v  Juven i les  

The sp iny  l o b s t e r  l a r v a  meta- 
morphoses i n t o  a  puerulus, a  b r i e f  
(severa l  weeks), nonfeeding, oceanic 
phase (Lyons 1980). The puerulus 
possesses a  number o f  d i s t i n c t i v e  
fea tu res  i n c l u d i n g  adaptat ions f o r  
rap id ,  e f f i c i e n t  swimming (e.g., a  
smooth, 1  igh twe ight  t ransparent  body 
1  acking c a l c i f i c a t i o n  and spines, and 
a  dorsovent ra l  l y  f l a t t e n e d  carapace). 

A f t e r  metamorphosis o f f s h o r e  
(Sweat 1968; Witham e t  a l .  19681, 
p u e r u l i  swim shoreward by n igh t ,  
antennae d i r e c t e d  forward, w i t h i n  a  
few cent imeters o f  t he  water sur face 
(Lyons 1980). Propu ls ion  i s  p rov ided 
by spec ia l  i zed abdominal pleopods. 
Large numbers o f  p u e r u l i  a r r i v e  a long 
the  southeast F l o r i d a  coast  and 
southern shores o f  the  F l o r i d a  Keys 
throughout t he  year, p r i n c i p a l l y  
du r i ng  t h e  new and f i r s t - q u a r t e r  l una r  

phases (Sweat 1968; Witham e t  a l .  
1968; L i t t l e  1977; L i t t l e  and Mi lano 
1980). The season of peak r e c r u i t -  
ment v a r i e s  cons iderab ly  f rom year t o  
year and r e g i o n a l l y ,  b u t  maximum num- 
bers  g e n e r a l l y  a r r i v e  inshore  i n  
spr ing ;  t h e r e  i s  a  l esse r  peak i n  f a l l  
( Lyons 1980 1. Because F l o r i d a  
l o b s t e r s  spawn almost e x c l u s i v e l y  i n  
l a t e  spr ing,  year-round rec ru i tmen t  o f  
l a r vae  suggests t h a t  a  s u b s t a n t i a l  
number o f  p u e r u l i  o r i g i n a t e  elsewhere. 

P u e r u l i  s e t t l e  r a p i d l y  when they  
encounter s u i t a b l e  inshore  substrate.  
They acqu i re  reddish-brown pigmen- 
t a t i o n  and w i t h i n  days m o l t  i n t o  t he  
f i r s t  j u v e n i l e  stage. The d i s t i n c t i v e  
c o l o r  p a t t e r n s  o f  e a r l y  ben th i c  juve-  
n i l e s  are a  combination o f  c r y p t i c  
( d i f f e r e n t  shades) and d i s r u p t i v e  
(bands o r  s t r i p e s )  f ea tu res  t h a t  make 
j u v e n i l e s  i n  vege ta t i on  n e a r l y  i n v i s -  
i b l e .  

L i t t l e  i s  known about f a c t o r s  
t h a t  s t i m u l a t e  p o s t l  a rva l  se t t lement  
and s p e c i f i c  h a b i t a t  requirements o f  
e a r l y  j uven i l es .  Witham e t  a l .  (1964) 
caught p o s t l  arvae and young j uven i  l e s  
up t o  25 mm long among a l g a l - f o u l e d  
mangrove r o o t s  and a l g a l  clumps 
c o l l e c t e d  f rom shal low seagrass beds. 
Marx ( 1983 ) observed pos t  1  arvae and 
j u v e n i l e s  up t o  20 mm l ong i n  shal low 
(2-3 m) macroalgal assemblages domi- 
nated by severa l  species o f  the  r e d  
a lga  Laurencia. Somewhat 1  a t e r  stages 
(31 = 21 mm CL) i nhab i ted  small  ho les  
and c rev i ces  w i t h i n  a  shal low, a l g a l -  
f o u l e d  r u b b l e  zone dominated by 
va r i ous  r e d  algae, p r i m a r i l y  Laurencia 
(Andree 1981). Eldred e t  a l .  (1972) 
and Davis (1979) repo r ted  s u b s t a n t i a l  
catches of l o b s t e r s  11 t o  30 mm l ong 
i n  Biscayne Bay by b a i t  shrimp 
t raw le rs .  Trawl ing  took p lace  over 
sand/mud bottoms w i t h  abundant 
seagrasses, calcareous green algae, 
and Laurencia. 

E a r l y  b e n t h i c  l a r vae  and juve- 
n i  l e s  apparent ly  concent ra te  i n  
macroalgae beds along rocky  sho re l i nes  
and may be i n te rspe rsed  among l a r g e  



expanses o f  seagrass t h a t  t y p i f y  known 
nursery  areas l i k e  F l o r i d a  Bay (Davis 
and Dodri  11 1980; Lyons e t  a1 . 1981) 
and Biscayne Bay (Davis 1979). 

E a r l y  benth ic  l o b s t e r s  tend t o  
l i v e  a  s o l i t a r y  ex is tence (Andree 
1981; Marx 1983). Because they  have 
easy access t o  t h e i r  food supply, 
f o r a g i n g  t ime f o r  young j u v e n i l e s  and 
exposure t o  predators  are minimal. 
Young j u v e n i l e s  are  h i g h l y  aggressive, 
us ing the  antennae t o  lash  o r  p r y  
conspec i f i cs ,  suggesting t h a t  
d ispersed spacing pa t te rns  may be 
mainta ined by a g o n i s t i c  behavior .  

La te  Juven i les  and Adu l ts  

Most l o b s t e r s  longer than 20 mm 
aggregate i n  va r i ous  s h e l t e r i n g  s t r u c -  
t u r e s  i n  p ro tec ted bays, i n c l u d i n g  
es tua r ies  w i t h  h igh  s a l i n i t y  (Olsen e t  
a l .  1975; Davis 1979). She1 t e r s  
i nc lude  l a r g e  sponges, c o r a l  heads, 
mangrove roo ts ,  grass-bed undercuts, 
s o l u t i o n  holes, rocky  outcroppings o r  
ledges, and even clumps o f  sea u rch ins  
(Davis 1971). Most s h e l t e r s  supply 
p a r t i a l  camouflage, p h y s i c a l l y  de te r  
predators,  and prov ide  re fuge  f rom 
phys i ca l  s t ress .  Adu l t  c o l o r a t i o n  
rep laces  t h e  c r y p t i c  pa t te rn ,  and l a t e  
j u v e n i l e s  begin t o  e x h i b i t  a c t i v e  
a n t i  p redator  defense using t h e  anten- 
nae as f o i l s .  

The ontogenet ic  t r a n s i t i o n  f rom 
'sol  i t a r y - a s o c i  a l l1  t o  "aggregat ive-  
s o c i a l "  i s  apparent ly  no t  r i g i d l y  
f i x e d ,  and probably depends i n  p a r t  on 
t h e  d i s t r i b u t i o n  and phys i ca l  charac- 
t e r i s t i c s  o f  l o b s t e r  s h e l t e r  (Andree 
1981; Marx 1983). Juven i les  tend t o  
be nomadic, u s u a l l y  t a k i n g  s h e l t e r  
a f t e r  f o rag ing  a t  n i g h t .  Where juve-  
n i l e  d e n s i t y  i s  high, t r a n s i e n t  move- 
ments are  especi a1 l y  apparent i n  areas 
o f  i n t e r m i t t e n t  she l te r ,  e.g., t h e  
shal low waters o f  the  F l o r i d a  Keys 
(Herrnkind 1980). 

Lobsters approaching m a t u r i t y  
(70-80 mm) emigrate o f f s h o r e  (Witham 

e t  a l .  1968; Olsen e t  a l .  1975; Davis 
1979). These emigra t ions  are  u s u a l l y  
gradual and nomadic, b u t  shor t - te rm 
mass movements do occur. These move- 
ments w ide l y  d isperse  t h e  l o b s t e r s  
a long t h e  ree fs  t h a t  p a r a l l e l  t he  
F l o r i d a  Keys (Warner e t  a l .  1977; 
Davis 1979; Herrnkind 1980). Sex 
r a t i o s  inshore i n d i c a t e  t h a t  more 
females than males emigrate o f f s h o r e  
(Olsen e t  a l .  1975; Davis and D o d r i l l  
1980; Lyons e t  a l .  1981). 

Of fshore  l o b s t e r  popu la t ions  are 
composed predomi n a n t l y  o f  adu l t s  
r e s i d i n g  i n d i v i d u a l l y  o r  communally i n  
c rev i ces  o f  rock  o r  co ra l .  A f t e r  
f o rag ing  a t  n i g h t  (up t o  several  
hundred meters) most adu l t s  r e t u r n  t o  
t h e  same o r  nearby dens (Her rnk ind  e t  
a1 . 1975). Homing apparent ly  i nvo l ves  
o r i e n t a t i o n  of t h e  l o b s t e r  t o  hydrody- 
namic ( c u r r e n t  and wave surge), chemi- 
ca l ,  topographic, and g r a v i t a t i o n a l  
(s lope)  cues (Her rnk ind  1980). Adu l t  
l o b s t e r s  are  h i g h l y  s e l e c t i v e  o f  dens, 
r e s i d i n g  most f r e q u e n t l y  i n  c rev ices  
t h a t  a l l ow  f u l l  wi thdrawal  o f  t he  
body, deny access by l a r g e  predators,  
and con ta in  o the r  l o b s t e r s  (Herrnkind 
e t  a l .  1975). The preference f o r  an 
occupied den i s  g e n e r a l l y  i n t e r p r e t e d  
as a  s o c i a l  response, i .e., being 
a t t r a c t e d  t o  conspeci f  i c s .  Both 1  a te  
j u v e n i l e s  and adu l t s  a re  gregar ious.  

The tendency f o r  a d u l t  l o b s t e r s  
t o  congregate probab ly  i s  a  r e q u i r e -  
ment f o r  adequate defense, mating, and 
s h e l t e r  use. Lobsters may r e s i s t  
p redators  by b l o c k i n g  1  arge den open- 
ings  o r  by forming a  cohesive group 
ad jacent  t o  l e s s  fo rmidab le  she1 t e r s  
l i k e  sponges and sea whips. Males 
i n i t i a t e  mat ing by seeking recep t i ve  
females o f t e n  found congregated du r ing  
t h e  day ( L i p c i u s  e t  a l .  1983). 

Concentrat ions o f  sp iny  l o b s t e r s  
i n  t h e  waters o f  t he  F l o r i d a  Keys tend 
t o  s h i f t  i n  autumn and du r ing  t h e  
sp r i ng  rep roduc t i ve  per iod .  Some 
movements a re  sex dependent and some- 
t imes cause sharp d i f f e r e n c e s  i n  male- 
female r a t i o s  f rom p lace t o  p lace 






































